METHODS AND RESULTS
In this study, we tested the amplification and evaluated polymorphisms using four populations: three populations of G. lawrencei var. farreri and one population of G. veitchiorum (Appendix 1). Total genomic DNA was extracted from dried leaves using a modified cetyltrimethylammonium bromide (CTAB) method (Doyle and Doyle, 1987) . Genomic DNA (600 μg) was fragmented with nitrogen at 45 pounds per square inch (psi) for 2 min; 500-800-bp fragments were used for further study. The fragments were ligated to adapters using T4 ligase and amplified by PCR with corresponding adapter primers. Genome libraries were constructed using eight biotin-labeled probes (pGA, pAC, pAAT, pAAC, pAAG, pATGT, pGATA, and pAAAT) and a selective hybridization with streptavidin-coated beads (Invitrogen, Grand Island, New York, USA) (Armour et al., 1994; Kandpal et al., 1994; Glenn and Schable, 2005) . Library quality inspection and sequencing of clones was carried out following the descriptions in Yang et al. (2012) . Subsequently, entire libraries were equally pooled and sequenced on a Roche 454 GS FLX+ sequencer (454 Life Sciences/Roche, Penzberg, Germany) using titanium reagents at Shanghai Personal Biotechnology Co., Ltd. (Shanghai, China). Processing and analysis of the sequencing data were performed with GS-FLX+ software version 2.9 (454 Life Sciences/Roche). Using a series of normalization, correction, and quality-filtering, the sequencing data were processed to remove low-quality and adapter sequences using EMBOSS (Rice et al., 2000) . A total of 87,097 reads were generated from the pooled G. lawrencei var. farreri library, and 81,717 read sequences were used for further analysis after adapter removal. The average read sequence length was 291 bp, with a maximum length of 791 bp. Clean reads were deposited in the National Center for Biotechnology Information (NCBI) Sequence Read Archive (accession number SRP101615).
The MIcroSAtellite identification tool (MISA; Thiel et al., 2003 ) was used to identify reads that contained SSRs. The minimum motif repeat was defined as six for di-, and five for tri-, tetra-, penta-, and hexanucleotides. A total of 6381 SSRs were identified. All SSRs with flanking sequence lengths ≥20 bp were assigned into clusters based on 98% similarity of flanking sequences using UCLUST version 1.2.22q (Edgar, 2010) . We determined SSR lengths in each cluster with Perl and defined the SSR length polymorphism value as n (1, 2, …) when there were n kinds of SSR lengths in a cluster. Among the 4831 SSR-containing sequences, a total of 2168 SSRs with flanking sequence lengths ≥20 bp were detected and assigned into 1023 clusters. Of these, 207 clusters (20.33%) had an SSR length polymorphism value ≥2; subsequently, a total of 3031 primer pairs were designed in Primer3 (Rozen and Skaletsky, 1999) .
To amplify microsatellite regions, PCR amplifications were carried out in a 15-μL reaction volume containing approximately 15 ng of template DNA, 1× PCR buffer (with MgCl 2 ), 0.2 μM of each primer, 0.4 μM of each dNTP, and 1 unit of Taq DNA polymerase (TaKaRa Biotechnology Co., Dalian, Liaoning, China). The PCR cycling profile included an initial step at 95°C for 5 min; followed by 35 cycles of 95°C for 45 s, 50-55°C for 30 s, and 72°C for 30 s; and final extension at 72°C for 7 min. We analyzed the PCR products using a 3730XL Genetic Analyzer Sequencer (Applied Biosystems, Foster City, California, USA). Allele sizing was performed by comparing alleles with a GeneScan 500 LIZ Size Standard (Applied Biosystems) in GeneMapper version 4.0 (Applied Biosystems). In this study, 96 primer pairs were selected for validation using G. lawrencei var. farreri samples, and 65 primer pairs produced clear, unique amplification products of the expected size by screening in 2% agarose electrophoresis. Then, G. veitchiorum sample amplification resulted in 47 out of the 65 primer pairs producing clear and unique amplification products. A set of 20 SSR markers that amplified the most easily scorable fragment polymorphisms was chosen for labeling with a fluorescent dye (Table 1) and to evaluate polymorphisms in four populations from the two species. Null allele presence, large allele dropout, and scoring errors were checked using MICRO-CHECKER version 2.2.3 (van Oosterhout et al., 2004) . The null allele frequency (r) and linkage disequilibrium (LD) between all pairs of polymorphic loci were calculated using GENEPOP version 4.0 (Rousset, 2008) . LD was tested with 10,000 permutations. The number of alleles per locus, observed and expected heterozygosity, and deviations from Hardy-Weinberg equilibrium (HWE) were calculated using ARLEQUIN version 3.5 (Excoffier and Lischer, 2010) . HWE was tested with 1,000,000 Markov chain steps. Characteristics of these 20 SSR loci are listed in Table 1 . Among the 20 loci, the number of alleles ranged from three to 30 in the two species, with an average of 15.15 alleles per locus. All loci had a small amount of null alleles on average (r < 0.15) among all populations and thus were included in further analysis.
In the three populations of G. lawrencei var. farreri and a single population of G. veitchiorum, there was an average of 15.2 alleles.
In the four populations, observed heterozygosity values ranged from 0.222 to 1.000, whereas expected heterozygosity values varied between 0.211 and 0.952 (Table 2) . Of the 20 loci, 11 showed significant deviation from HWE in one or more populations, and only one locus (Law25) showed significant deviation from HWE in all four populations (Table 2) . Fourteen locus pairs showed significant LD (P < 0.01) across the four populations (Appendix 2). After removing the loci Law12 and Law19, only three locus pairs showed significant LD (P < 0.01).
CONCLUSIONS
The 20 validated microsatellite primer pairs in this study will be useful for further studies on population genetics, phylogenetics, and evolution of the large genus Gentiana, especially G. lawrencei var. farreri and G. veitchiorum. The 6381 microsatellites obtained in this study offer a foundation for further research on this large genus, such as marker-assisted breeding and functional characterization of genes related to trait formation.
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